Factors Affecting Materials Commercialization
transistor is an example of the "ladder" process. "Cyclic development," by comparison, is a more common process of repeated incremental improvement. In this type of improvement process, an existing product gets better and develops new features year after year. The cumulative result of these incremental changes can indeed be profound. A good example, as he points out, is that 20 years of incremental improvement has resulted in advancing from one bit on a chip to one million bits.
Too often, revolutionary development efforts set overambitious goals for materials performance, which in turn creates an all-or-nothing approach, resulting in failure. In general, a balance must be achieved by the developer between high-risk, high-return goals and incremental improvements with well identified objectives.
One of the problems with defense-stimulated or space-stimulated materials developments has been a mission-oriented agency that often sets goals or specifications relating to narrow mission objectives, thereby ignoring potential commercial requirements or existing commercial products. This practice can severely limit the market for a material and drive up production costs. A recent report by the Carnegie Commission addresses this question in detail (CCSTG, 1991), while the use of commercially developed technologies for defense purposes is treated in an Office of Technology Assessment report (OTA, 1989).
Difficulty of Scale-Up
Scaling-up a new material from laboratory quantities to precommercial, and eventually commercial quantities, often results in unforeseen obstacles, thus posing formidable risk to the industrial developer. The cost of scaling-up is especially severe for small entrepreneurial companies whose resources often are too limited to invest in new process and manufacturing equipment. In addition, such equipment may not be able to reproduce the material and its properties quite like the samples produced in the laboratory. Pilotlogy developed in governmentof severalof commercial success.cause commercialization of thediation, and waste		
